Flutter of thin propeller blades, including effects of Mach number, structural damping, and vibratory-stress measurements near the flutter boundaries by Hubbard, Harvey H et al.


































































































































































Wdel 1 (modelof proposed steel supersonic propeller)wasa twisted
bladewithHACA16-seriessynmlz’icd.airfoilsectionsandwasofsolid
~~ construction.ItwastestedIna flxsd-pitchMb fomthe




















~ totheresultantV&Ocity>-S recordedOntheS- =COU& Blade



















S- Instancesformodels* * 3bwhereflutterwasnotsevere,theflutt-
er speedwasexceededinordertoObtaiIlstressdatainstdethefhztter





























mediumC&0.00079and0.00040slug/cuft. m theterm (v/bma)oo8z,v
is the velocityofthepropellerbladeatthe0.8-blade-lengthstatti,
b isthesemiclu’datthatstation,and ~ isthebladenaturaltom-
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_ ~} hence$the~ oftwist-qislar~. Forpositiveblade






















inextent.~ torsionalosc~tionsencounteredwaredSO mtld fort~



































E operationfthepropelleratpointO weredesired,a schedikof










-t- -~= ~-ts - *- h f@ure4 in whichflutter-speed
coefficientsarepluttedasa functionofbladeangleforthreevalues
ofthesound-speedcoefficient.Sound-speedCOC?fftCtitiiSdefinedas
(~cJa)o&~ - b isthebladesemichardatthe0.8.blade-length
l
station,CoaistheftistorsionalcircuMrfreqymcyofthebladie,







_ t~ 0.51=TMs trendisa conflrmatimofthef~ ofref~.
ence1 andappearstobeaMachmmibereffect.































































weretestedinthesmM hub~~ l !l?hiSimreaseindamplrlgis
mch lessthanhadbeenanticipateda thebasis@ resultsInrefer-
ence2.
Theeffectsontheflutterboundariesoftheadditionaldemplng























(fn)2= (f-)’ + ‘2
where K iSthe80utM COeffiCi@Xtwhichdqe13dSf= itSvZd.USOnthe
- bladegeanetry,angleofattack,andthemodeofvibration.Forw --
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(a) Mciiel1 (modelofpruposeasupemmic p3pelMr). Hubradius,























(a) p = 0.00079dug/cuft.










(b) p = O.O@O slq@u
Figure3.- c~d.
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Boat,*
* 4=- llutber-speadcoafficlant aa a functionofbladaangla
f= ~ *S OftheSOUd-_ COeffiC~. Ml 2j
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Figura6.- ?luttar-spaedcoafflciemt as a function of bladaaqgla
fO??tWOVdllMOft~l~ -* CtiCbEt.. MOdd. 2j




























* 1000 * 2000 * 3000
Vlbratary twdanal etreu, lb/ln8
of torsional dmqring ocmffidant aa a fuucticmd vlbratcqtmniti P
erbrasaf nxdelS3aana3b.
N4D
I I O Solld blode, model 3a I
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(a) p - o.otE3ed.ug/cll ftj p = 16°. (b) p -0.00238 slq& ftj ~ = ~“.
(c) p l 0.00C59eilug/cum; p = ti.
lMgurClID.- vibIIBtCmytlmBiamlstress 8Sa funotica
o m law Mm
Rotanmdqad,lpm





.(4 p -0.00238t31ug/ourt; p -16°.
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(b) P = 0.00&M sluglcu fbj ~ -24°. .
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